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O-Sojcf. ^7] R ^ R'^ Ci~C4^ '^^71, C2~C4^ •y:?il^7l SEfe Ce-C^s^ <i]-l7l 

^ -f $14. ^7] -a-71 ^^1-^ U]^^^ ^7] -8-nflcll cfl^c»^ 0.1~5.0 

oi*> ^^^1. ^^]^ ^ms^. -8-71 
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E]f- ol^l- ^x]^ ^«fl^{A aECTROLYTE FOR A LITHIUM SECONDARY BATTERY} 

<i> 

<2> ^ ^tg^ >y.^ ^^Al ^ ^ ui^ ^7ll7> Jg^slfe 

^±s.^^, cl^ -S-^^l-Tim ^]^^ f}S.y^]o]E.:^] -H-71 -g-Dflsl ^ 

^^l-o] ^7V^ elf- o]^> ^7]^ ^ oil- S.^^^ Slf. ol^f ;^;^] 

<3> #gfl 7]^ 

•^m^l 7V^ ^^^1^1 ^A>^^o] ^tllil<H s^f. ol^l- :^:^]^ o^^7> #^5|-7il 

Slul ^7] §1-^^ ^'g-^ ^^^ofl M«l-7l4 ;^]- 

^ll- ^f- ^^^S. ii«fo^ ^'S^^ >llsliNlolElS|- M ^}-7li+ ^f^«l-<^ ^^^^ 'JV 
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<^1^]- ^^]^ ^<a-^ 3.6-3.7 V ^S.S. 4# "^^^el Ni-MH 

^i^l. Ni-Cd f-6fl ^ Si4. iislM- o]^ 

* ^«flAi^ -f-lJ-^ 0-4.2 VoflAi ^7l^«l-a^6.s o>;g^V :?iSj|ofl 3,^^ 

l-o] ^^^Cf. o]e]^V o]^^ oll^^ ?mtilo]H, c^nj)^ ^mtilojE, clcfll ^'mtil 
o]E =0^ Hj^A^ ^mtilolE;^] .g-ii]|o^ ^^^^ ^«fl^6.^ >^l-8-«1-aL $X^. Hfi^ o] 

7Hfe ?i«ll«J|^ Ni-MH ^^1 Ni-Cd ^^1<^ ^}^^^ ^^^Kaqueous) ^ 

Bll- ^^IS] ^71 ^^A] o^^ol s]f-^ol^^ ^>^l-S-?-El 14^ E^f. o]^ 

t}s.S. ^± tiV^^H Li2CQ3. LiO, LiOH f-^ 'S'^^^l^^ ^^oi ^^ofl 311^1.^ 

^A^t}:4. ^^isitb ul^ ^«i)^(Solid Electrolyte Interface; SEI) ^f-oiefji 

^4. ^^^^ SEI €1-^ ^-l}-^^ Bl# ol^aj. ^± 4= ^ 

^44 ^-§"i- 44^4. 4-8: 4^(Ion Tunnel)4 4t-i- 4# o]^^^ 

•ir -i-44?14. 4 4^ 4^^ 4# 4^-i- -8-°m(solvation)44 ^^fl 4^«f^ ^ 
4^4 ^ ^«ll^4 -B-4 -8-°Hl-4 ^^o)] ^^^] aol4iBil4^44 ^± 
T^aEil- ^44^]^ 44 ^ 
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^ SEI ll-<5l ^^i^JL M-^. Hll- <'l^^ ^'''l -i-^olM- ^ 

# l-^:^!- ^«J:-§-^ *W '^I'SrSl *<J=<»1 7}^^±S. ^^M^. ^. ^^ 

^ ^€ 2:7H1 ^«I1«J|4 ^-§-5H SEI sfl'^l ^ll*^!'^ % 

(passivation layer)^ ^^^*H i=1 ^l^^" ^«flsl^l ^V^.^o] f^. aj-^^ 

^ /^pyer 5Q^;rce5. 51(1994). 79-104). o]^ f^ oj-^s. o] 

^> €^1^ 2:71^1 ^-§- o]^ C-1 al7>^^^ aflAH'^l'S f^^^ ^-§-^ 

^^^^] ^3. ^^^^ ^<=']S.% ^^1^ ^ ^4. 

<7> ZLSm M>^o^ Zi-^ :?i^loflAi^ SEI €1- ^'^^ ^-S-f- na.t1lolH;^] ^7] -§-dHo^ 

^^l-oi vfl^<iil 7>>i7> ^^m^ ^>I1^<^1 Si4(/. /'ow'er 5bwrce5. 
72(1998). 66-70). o]^^ 7\d:.S.^ ^7] f^#^ 

H2. CO. (X)2. CH4. CH2. C2H6. C3H8. C3H6 ^o] 1 ^ ^1^. ^^1 ^1-^ ^^^^^S. 

•el^H €^1^ ^^171- € ^ oL^ ^i^^] '^l^H 451- ^ 

7>€ ^7l^«?-^ <^^A^ Sl«^<^ jflAllill6l>a f^ol A^^^^ ■g-3)Sl<H 

^1^4 ^n^Ao\ ^-S-«1-fe ^^-g-<5l ^l^^^s. ^<Hi47il ^cf. 
^^is). elf- #eiH :^;^1(PLI)7> «<J-*J=^^ ^#<H-2.2^ ^^l^l 

<8> ^7l n^^7] IJ-^ <^;y ol>5j-s] vfloj- >^^Al .^^n 

^#Al7]7l afe *>^7l(current breaker)!- ^^^<^ ^It^''^ 
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7) ^SH^-S'H) ^7H11- ^<a*H SEI aJ:-§-^ ^^A]7]fe tg-'go] o^v^j;^ 

Slnf. zL oils., ^*]^7ll ;<1197-73918A^«H1^ l%ol*]-2] c]3|l^ 2lHl§ls.5}:g 
(di phenyl picrylhydrazyl) ^^1-^ ^7}-^2.S,^ ^^]si\ jl^t^^^^^^ ^'^a]?]^ wj- 
'^<^1 7flAls]ol ojj7, ^*1^7ll ;«ll96-321312A±oflfe l-20%fi1 N--?-! o}u\^o] 

^ ^^-^^-i: ^-^^171^ ^igo] 7llA]slol o^ji, 4«1^7fl ;0194-333596A:§:«>D^ of^ 
^7]-*H ^^4^ ^-g-i- '^4^]^^±s.^ ^i^A^-i- ^>^Ai 

oi4 ^o] ;5];g.>^3). o>;8Aj^ 7^^^7] ^sflAi ^5,^0^ 0.7^0 o^i^ 

^ ^7>^6.S.^ SEI i^cfl 2]nj. ^A^^ -B-SS^-^ Wj-ig^ A). 

^^01 ^1-^4 >a-^2l-g-^c^ ^«llSl7lu). Iroj;^^ 2)11.^ ^^^n^. H 145. :^;^1-M1 
<^1€: o]^^o] ^^^5L, ^^lifl^ofl 7]^# ^^Al7H. ifl^J-^ >S-^Al ?J 0.5.^ ^§|S^ 

^ ^^Sl ^^^1 7>ivilolE7ll ^7l -g-nflSl ^^S. tfl^fil 

7}±S] ^ ^^711 -a-71 ^^1-^ ^-^^^ o]^} ^^1-8- ^«)1«-S 
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Si slf- o]^} ^^l* ;^l^sl-7] ^tb ^<^1^. 

r 

<13> ol«]., ^ ^T^^ t:^^ ^^^4. 

A^^A. ^ ^^^ofl'H^ *V7l ^ (I), (H) afe (ni)^s. i4El-vfl<H^l^-^^^^l 



0^3014. R ^ R'fe Ci-C45l t€7l. C2~C4^ 'y:?im7l £^ Ce-Cu^l o>^7l 

<a f-<^l 

<17> ^$711 -B-71 ^^1-^ H]^'^^ -B-7] -8-°H<H] Cfl*1-c»1 0.1-5.0 f^^%2l ^7>^ 

7>iil <^A 7lcfl«l-7] <H^j1. 5 ^-foflfe €^1^ ^7l #• 

- 'S-^ jBL-i-31- Af^^ f^7H1 ^^1^<»1 ^^5^4. 



<15> 



o 



0) O'" («) 




o 
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.18> >a-7l -^-71 ^^1-^ 2:71 f^^A] n^tilojE^l ^7] -g-nfllicf ^«flS] 

<19> ^ ^^c\] A}^^ ^ ^7] ^nl]5.fe ^^(cyclic) A>^^(chain) 

?mvil<^lS(DEC), ^^'^^ n:a.t1lolE(MEC) f-ol 
<20 ^7] Bll- «|A>#^iLS.iis||olS(LiPF6), 5l# ^llEBl-#^^5.iel]ol 

E(LiBF4). Bif- 3£l#5.5llo]E(LiC104), S^f- EBl#^^S.TH1^^3Lvi1ol E (CFsSOsLi) , ^ 

(supporting) ^7>^4. ^^1 ifl'^'H ell" ^^^^S. ^-g- 

<2l> ^ Elf. ol;*> ^;^lo^ ;5i«|jojj^ ^.^ -20-60t^ ^S. ^^<^lAi <?1:^*H 

m €M>«iH *?l:^2joi 'i'^^ ^«fl*-S'a- Bll- "^l-S: ^^1. 

#21^ f- S.€r Bll- <^1*> ^^H ^-S-^ ^ $14. 

<22> ^ ^^<»flAi sjf- o]>^]. LiCo02. LiNi02, LiMn02, LiMnA. 

LiNii_x-yCoxMy02 (O^x^l, O^y^l, O^x+y^l, Al, Sr. Mg. La -fs] #^)sl- 
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^i-^s) 4^^6\] s.mm sE^ #1-^ 4^1^ If- £i«fc^ :i^^ioi 

^. ^71 ^^^Til -^7] ^^l-o] ^7}^ Hj^^jTjl ^oj^|.o^ oj^f 

^1* ^12:1^4. ^71 2)1 o] El #el<Hlliai. ^fi1.^^]7l- 4-§-l ^ 

<23> 40.^ ^ u^^o^ o]«fl* ^7) 4t^tb ^AH1§ ;^lAltV4. *1-7l 
<25> ^A].^] l^S 

<26> olll^ ?>it1lolE/t:]nn^ n-e.tilo]E(EC/DMC)7l- 1/lS Ul^>3 ^7l -g-nflol] 

IMS! LiPFgl- Mm^, i}7] S. 7]m «1-^ ^<^1 ^$;^) -B-71 ^7>*l-o^ 

<27> [S 1] 
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-8-71 
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<2^ BlHQil 1 

^ ofl^ia ^mtflojE/cioli^ ^>Jit|lolE(EC/DMC)7> 1/lO.S. Hl^Aj ^71 ^Dl) 
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IMS] LiPFe* ^7>5fjL, ^^^^ ^7m^] ^5*4. 

<30> ?^^J- 

<3i> ^7] ^Ajoj] 1-5 ^ HjiEol] 121 ^«fl?«<Hl clj^H ^^J- ^^i(cyclic 

voltametry)«>ll s^^j-o^ ^sj] ^-y-^ ^^*H i 2<Hl 7l;i)]t>^cf: 
<32> [a 2] 





1 






1 ulH*^) 




1 1 


1 2 


1 3 14 15 


1 1 




1 0.6 


1 


1 1.1 1 0.6 1 0.8 


1 0.5 



<33> Al-o]^ ^og. t^^^. 

<34> MCF. 7]^ Li-##. >5^cH u-^^ 

<35> ^-a- ^4^: 3V~0V. Scan Rate: 0.1 mV/s 

^'^'HlAi SEI ^f- ^-gro] ^<H\fcf. 

<38> oj:^ LiCo02. 4^c1S.Ai #B]wl^Blii #^iL2folH(PVDF) ^ S^;*!] 

S.>H o}^^^ 92:4:43] f^^wjS. t).^, N-'fl^-2-3i|l-B]^o11 ^-LHts] 

;*1]2:«|-Sa4. -i-^ 912^^^^- wf^ciSAi PVDFl- 

92:85] f^^ajS. ^^1^ c]-^. N-^ 1-2-3] 1-2]^«H] ^aj-a]?!] ^e]el» 
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ii^. ^^^^"^ 30iiiin>48inni>6iiun^ A% 4^, ^^^j ^a]*^] i-ss^]- 

<39> ^?^JgL ?l;t1$^ 

0^ CC-CV 2:?l*HAi leOmAS] 4.2Vfil #^tb 4. 1 ^1?> 

^^S. 2A];?1: 30€^^ 4.2V ^'S'^S. f'^^VS^. 3,7] ^:^] ^ 
<4i> IS. 3] 
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3.4« 


5.3* 


6.4% 


7.4% 


7.9% 
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[3. 4] 















1 Hljil<^ 




1 1 


1 2 


1 3 


1 4 


1 5 


1 1 




I 17.2% 


1 7.9% 


1 17.8% 


1 17.6% 


1 17.4% 


1 22.9% 




1 20.9% 


1 12.6% 


25.3% 


22.8% 


20.7% 


1 28.1% 




1 23.3% 


1 16.7% 


1 27.6% 


1 27.2% 


1 22.1% 


1 30.9%. 




1 27.3% 


1 21.1% 


1 29.7% 


1 30.2% 


1 26.3% 


1 33.2% 


96>»-l?l- 


1 31.4% 


1 25.5% 


1 31.9% 


1 33.1% 


1 30.5% 


1 35.5% 



<47> ^ t'^sj €^ ^^1 §<^>^ •i-'iJ-^ ^1^^ 7)-^ ^*l-<=^ ■§- 
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^^1-5. ol-o^^ 50.^^E] AjB«£]^ -^7] S^^l-^ ^7>t.V S]f. ol^l- 



R— S— R 



0-31]. 

2] 

€ BllE5].Dflliai ^ ^El-c]<a ^#o.s o]^ol;5l ^og^E] ^^Js)^ s^f- 

Si<H^i. >*7l ^71 ^^l-o] 0.1-5.0 f^^s] o<fo.^ ^7>S)^ 

[^^*^ 41 
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i^5f^ 5^1- ol^l- ^^1. 
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